Introduction
Thin-film platinum coated with SiC for improved adhesion in polyimide electrode arrays experiences loss of conductivity due to interdiffusion of the Pt and the SiC during the thermal curing process of the polyimide. Each layer of a multi-layer system, like the ones required for vision prostheses exhibits different electrical properties. In order to adapt the electrical properties of a layer, measurements were conducted which exposed the diffusive behaviour of Pt and SiC, retrieving the required information to adapt the metal's conductivity through variation of the metal's thickness or introduction of a gold metal core with specific dimensions.
Methods
A 4-point-resistance-measurement on SiC-coated Pt was undertaken. The change in conductivity, depending on the time at annealing temperature was recorded. Furthermore, the change in conductivity was compared to x-ray photoemission spectroscopy (XPS) profile measurements, which provided chemical information on diffusion's depth.
Results
The conductivity of Pt wires decreases strongly for fully coated thin-film metallic wires, while one -sided coatings reach saturation after only a 13% increase in the resistivity. An increase in resistance by up to 75% was measured in fully coated platinum wires. The electrical measurements correlate with the chemical analysis.
Conclusion
The gained information helps establishing, which dimensions the wire should have, depending on the layer they are being deposited on. An approach that doesn't require increased thicknesses in Pt is the introduction of a gold core, which with only a few 10 nanometers variation can compensate for the interdiffusion in the Pt.
